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(54) ELECTROHYDRAULIC CONTROL DEVICE FOR DRIVE TRAIN 

(57)Abstract: 

PURPOSE: To make smooth shift possible by deciding transmission 
relative speed as a function of transmission output speed and 
transmission input speed, and controlling to engage and disengage 
an input clutch according to it. 

CONSTITUTION: An electronic hydraulic control device 76 for 
operating a drive train including an engine and a transmission of a 
vehicle 12 such as a grading wheel loader, is provided with a first 
actuator mechanism 80 for controlling the transmission. This 
mechanism 80 comprise a vertical control rod 82 provided with a 
speed selector device 84 for shift operation and a directional 
selector device 88 for changeover of forward/backward, and 
electric signals corresponding to the operation of the respective 
selector devices 84, 88 are output to an electronic control module 
78. This electronic control module 78 inputs the input/ output 
speed signals of the transmission, and decides clutch relative 
speed as the function of input - output speed to control to engage 
or disengage the input clutch. 
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(57) [£ft] <«IEW> 
[ gift] £»«©A#i» *<Z>aig©flte(r»*iEHI 




1 

[!§3}fSl] i>^>- f-7>7 5 vis? >. ttJEEit 
tfcg. fcj:0'i>^>i 7^3>4©| B 1K:IIg 
Sbitite$ft/cA#7 7 7^£^t?. »BOh'7-<^hU 

nm.rn.tm2 &w.<Dmxmx^nxtbfr? c t a*-c # 

i-7>x s 7^a>©0iKtfi;ttiS£#*nu -efttcfs 
®. 

fc «5 r 4fc&> ftlEiJW**i!H*iK#> e> A# 7 7 ■? 9^ii£ 
•5>#^f8. fc<££>*ii5tB h7>X5 r> a >tti*itKff # 

JSDT h^>7S: 7~>3>;7 5'7^*B*fitR£!*^U 
HijfHh7>X5 y is 3 > {7?v ?*B*tiIg©ra$!4 bT 

tcK>-?z>tc&>. m&Mwmtom i <ag#>e>s&2 ftg^ 
©» t fc ts d x mm&9.*uw istcfpft $ # &mt- 
mm*?*--*. ^e>ssci^fflif5i^ttHS 

8Htf8Slg. 

l-7>X;r>a > A^Jilgff -5f 4 **-H:fc£ 
fGfcl-7>X5 7 -> 3 >tii^jl^ff ^©^<t LTSS 
S ft -5 C -^SWJICBI iCietS©S^-ttlJI^Sl| 

SP£;g. 

&4 h^>^5 7^a>77 y^fiKftlffifciSb-c. a 
W7-;f £M3pg fttoi*rr 4 J; 0 icmtfi S ft T I > 4 
c 4 4 T 4fi i KS^©«flfcEEa3Wfflai 
g. 

[ macs 4 ] m em*mw* j? * - . mib h ^ > 
^s^3»75 ^-m^momt^m u -eft k 

RSRB PICRIC 2£ 1/ (, >#> 4' 5 *> £ &5£-T -5 «k 5 CC t8f£ 3 
ft-CC^C 4^#®4-r*l*^3CClB*g©^ttffi^ 
*IJ®gSg„ 

[l»*B5] B5iB#3MS#. A** 7? 
A# 7 5 -7 ?EE**ffl«WK»Wi- 4 J: 5 icffifii S ft T 

i>5 c 4 4 -r znam \ tcettcwi^fflEsaww 
$ig. 

t mm 6] huibt+^isas, a*7 7-7^©«*s*. 
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^CC««3ftTl>4C4*1#a4r-6»*ll KEtt© 

[»*J»7 ] 8tiiB#3M3#. KTSBft 1 *)ET©BHB£ 
M 2 £}IBT©PS£4 OIBeDBf3£O^FMMB©|ffl, A# i? 
7 7 J@BE#«cS i£ 5tc«JSR3ft-C^4C 4 

*«* 4 -T 6 (ClBttO«^E 

[S*3»S8] KIBF9-f:/h A#77-7^ 
4 h7>x 5 7->s >p B lCcj»S3ftfc, HWjaBtSfco 

io 6 icim<DnTm!£5Zpm§im. 

i m&s 9 3 buib h 7 > x $ -7 > 3 > xt>ms.ma^ 

fcCA*»«it4ll*S 1 tcfB*g©«-f-ttE^JfflI^ 
g. 

ClfjJciBlO] BuKF^-r^h Kh^^v 
f-4 h5->X$ 7^3>4©r9^cil^$ft/c F;^3> 
^-££^A/rfc«3, HUlBF^i'^>^"-^*i. [5]^% 

CCii*S$ft/cW>-^^S^4 l ';Ti7*g^4. D-7i? 

20 7 v y' t> -j J- br (eil^^ v i>> y^Jl is § ftfc * 
- 1 >gjft 4*^ e>fi£ 0 . $ hicifcWmfrb Uvf7*j7 

%ftmt-?z>m*iM i (c!3«©m^r4EEiSt«^ao 

1] i>i>>. F7>^5 7-> 3 >, flOEE 
WLftM. Aldf^-y^t h7>X S 7~>3>4©P B ^c|g 
mmSZfticY >\<i> -=Hs ht£*), BUlBhJU^=i 

>^n'— (5]ii>'^ r 7> ; >^4. ButBA^J^^ 7 ?-?:7> 
LT BUlBlHl$K7N^y > iflCfflSZ titc -1 >^7g^i . 
'JTi'JSft, ^-t>^lg4^6SX2». m^©F-5 
30 ^hu- >©fc&©^FfebE5X;#J18i§SK&c *7t, 

n i <4g 4 n 2 tft«©iar m-x^mx-mfr-r ct&x$ 

g-^Urtp-r 4-efttcf&cr 1-77^^73 >*5miji^' 
+-tt 48bt =tHr J£©ltnr 7 h f 4 J: 5 tctijss ftfc r 

B?IBIlliEM 7i7>^*4h;U^rJ>7^-^©^-t' 
fa«:^3 ft/cn 7 7T 7 77 7 7?, 
f-7>*5 ?Sx 3 >©@ISlH^aK4*»DL.. *fttci6 

40 18. 

h?>*5 ?^a>©@lKA*«K*l*HiU -fftKjE 
Dt^>^r> 3 >A*aK«#*?6*r4«ttD* 
18. 

fcO r 4/cS!>. JBBEaE(*«:ijfctWR^?> A* i 7 5 7 ^^i* 
•2>^F^fS. fc J: O'hSIB h7^;r>3> iiJ^3iS{f 
4 f- -/ > X 5 -7 ~> a >A^j*aft-^*^WB? 0 . -?-ftiC 
Ic.DT h 5 -^3777 7 g^tB^iig^^b. 

B?IBI~7>7 5 7~>3>77 7 34B#t&S©M&4L-C 
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[|f *JS 1 2 ] fulB F7>^;'r>3>^7-; ^fg>tf 
^WCi^ii^ffSIl 1 tcfBi£<Z)^Pteff 

M13] friB^»^^^-^^\ mn±m io 

W*B17] flMB*P#I!tt*, »l«Br«Bi» 30 
[0 00 1 ] 

CMaR±o)Wffl»»] -mat, T.mmMm 

cc»»*Ka-r*tt»ft5£T * ^ - j. - zmmzmztc 

[0002] 

u-+»^d wiat ^©tMH< ^ci\ 

kT^U-^Jn*^^ f^^7>-F^h7>^ 50 
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^ 'r>3>^77^1or, h?>*^ ^^>3>^H 

aK*tfce«j»(r ^as[ ccaij* l r x > y > ran § n * 

[0 00 3] + ^7 7 f^^KDSH 

4*1*^2,972,906 (1961^2 JfMBRff) ^ 7 

4B8^LT^So 67?F^y;l/B, «>oiK7 J I/- + 
4 tctbi&sL itjfLT^ci #r * ^ . 

[0 00 4] *@!f#l^3 ,181,667 ^ (1965^5 ^4 B 

h7^lt, -S«W^cdziS-< iOHS 

B*BKSLTl>4. fi^l/^+^^Hi, WLTCf^i 

J?LTtf4£ F7>^ = ^>3>tc»IS$n/ch7>X 

[0 00 5 ] [5]fl*^C. ,^ >^^y «J7 fcet^^- 

> oar ssR^> h & & J %mm<D * 

<fttytlX$tc 0 *H#I^3,820,417 ^ (1974^6^ 

^*JiBBSnrc^4. ±IB*H4#I^ 3 ,820,417 mt. 
Y)\,?zi I, j*- ZthJim&xm£X% SHfiSa > ^ T 

■>7*^7 ^ f^S^S^tl^. F^>^ 5 >->3><Z) 

TSSCc* ^ ^ ^co»»*5 J: O'iftSS^ 6£ D ^x^il 

820,417 ^<D =3 >^'-^A^7^^ Sf tv7 h 
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T\ «Jt«:«l*CCf 5Ci*«-C*S. fife*. A#^? 
[0 00 6 ] *S#f$gf3,680,398 # (1972^8 1 B 

h7>X5 7^3>^77^W-6A^^7 

?&<D#>\?># (dumping) fcj:^^ 'J>^ (fill 
ing)*»lf»-r4fc«>. fflStt^^Sr**. 
[0 00 7] *E3SHF*3,822,771 -S| (1974^7^9 0 

m=f)u. sawt 7**> 3 >m 3 > 

LX. 5l**»fctt*tcj:i}»Ila-r*J:^«c«tttti*l 
S7^^^fflt, n^'-^A;*^^ ^ ^ 

h7>X^ ^ 3 - h^MCt&o 

[0 00 8] *ltf#f^3 f 62l,955 ^ (1971^11^ 23 B 

m=r ) tt. 3>^-*©a*^7 ^^*^urig«Mi^ 

» -f **/Mc it^^f *<MM*fcd>*c < */c 
#>. Aft?? b frZ^y^-ZoifchfrC&Mfc 

[0 00 9] 31"*- 2 A3]? 7 UvZTvV'*? 
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[0010] *W#f*Jfl4,208,925 ^ (1980^6 /324B 
ffelf ) , 1^1^4,208,925 -^ (1980^6>g24B^tf ) , |n] 
1^4,414,863-^ (1983^11^15B^tf) , f5j^4 ,699,23 
9 ^(1987^10^13 B^tf) . IUfg4,734,861 -if (1988 

10 *f 3£29B#6tT> CCEtt3nri^^3^>a«Wftffiflf5t 

«SI*D«^#tt* *»<d«#^««*6a#«# 
*s wax o /c* i s: % c> 5 c > 5 f- > v *mft 

[00 1 1 ] 

CC^^rft^L, A^^^-^^aiEEiftftSfitJe-r'SCi 
ccJ:oTA*^^^^oa*ScDS-&t^*jESttc*iJ!aiL& 

u->^. A^^^^^-rigftsns^v^^ssRi. 

McD^b-+^gccffl^An6ti^-<#T^)0, ^/c± 
50 tfttc, *WCD«fifflWi*»«T*C<!:*J»*Lt^ 
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[ooi2] *mi&. ±ic&'<tc i o^/t^ntu: 

[0013] 

<t(>'x>^>i h^>^ ^ vis * ymtrcm&ztitcAJj 

h^>^$ :r>3>{tiAMi V 7>x> ^5>3 >A# 
2JKCDHS t UX J3>2.1 ? ^ 3 > * ^ * 

aas w^", ^attttaBccr * <fc 5ec«RS3nrc^. 
r roiJT'47^- | 

^^t c F7^7'hU->l 0 iiStf* =i>^— £ 20 

y>vt7 h 1 6^Wf^x>^>l 4£rSt? 0 h;l^ 
3>A-*2 0B#>^ (P) -rttto%-Y>^^S3R2 

2, @^3t»SR»2 6 Kittys *i/c;t^£ <R>-r& 
fc%»;r^^ss24 4 *5<to*^wc*«a^iiii3 0{c 

««§S*i*:#-tr> (T) -r&fc^*-tf>g!R2 8#> 

*€>gB»«SBSLrS>S 0 m^J#3 Ott^iS 5 

4. 3 6 i®df«f ^SSIS*^ ^-Tftto^U 
-+38, 4 0, 4 2, 4 4CC<fc*fiimcj:o"C. ffil^I 

[0 0 1 5 ] ^mMMtCte^Xte. v ttt£*>%? 
. b-t34, 36, 38, 40, 42, 4 4 iCiSlRWlC 

#)jS^ 2 tdfrJlWCfctc ix.^ 320 psi (2,200 kPa ) 

zm-STzmno?? j*VTjfrb2 ^wtfc&mzitm 

Cti.6 2o©z9ttt, fflST, /cat* 370 p 
si (2,550 kPa ) Ct{£/cft&„ h7>^$r>3>32 
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n>*. scares 6tth?>* * 7-> 3 >*ij®^a4 

. 6K:S^lStir*J0, iUK^^^^3 8 f 4 0, 4 2, 
44(7)1 o<DE^U^;UCC*B^T^JE^JU^l'P 1 

*>%R0«tt, mnaiteo. apyj-^ei (tB 

□z»«i*3*#J60 psi (410 kPa) tCffio) . -eLT^SJ 
St^(IKft»6 2eot 'Jf^'5 0^ o 
h7>X^ *2x 3 >«|»SS«4 6rtOfe5 1 O0if6 
3 tt#l&I*7* 7^3 4, 3 6 O 1 o<DE^U-<;UCtB^ 

#J55 psi (380 kPa) T'£>& 0 
[0016] F7>f^hU-> 1 Ott, SfctC, x>^ 
> 1 4 £ h;l^n>^-£2 OfBlCCgBgStllpIfe^^^ 
>^1 8«r#>^S*2 2^C$iJfflIg^EiC*g^'r^7 :: ^^ 
^AA^7^t^^7 ? 7 ?JF- 6 4 tS 

tSEKci&B Uh^7 3>^c-" 5"lf^8«:/ w^^*r 5 

$A3 otcjgJRWccjtS^-r*-?^ ^^Sin * » 
yf68**tf. Kh^"y ^^6 4cDJS=Kfc* ^ h>6 8 

ji^^Kj^ 7 o *sftuE zn&t&mi, xm£<D$i& 

^7^66 fc|Hj« CC«*SWc^(D^f^ h > 7 2 i 

aWWf7 4^T^ 0 
[ 0 0 1 7 ] HI (bi2tc6/coT, F7>fyhU-> 
1 0^r^T^/c^com j fttli^;*IJ^^7 6^r^T c 

*»JIBlSSa7 *iH'7 9CC}fi^3n, v-Z^P^Ci-fe 

^a-;l/7 8tl 3 etc, StStO-b>iffc<fcU f ^^ ^ 

p-fe^ifa3*fi^cse->T f^>x = ^^>3>3 2, -r 

ai>i»EUfciWiaiiJ«:S£or, *»raiR3*i/c l o* 

if, *PS1 2(D+>ifcfcJ:a i ' fifai^fLZm 
17^^*i-f«»80**t. ^lT^f-^x-j7 



(6) 

9 

♦^u-^y:. mi£v&W)mm8 e *tr^^ f$A9 2<ot 5 

>;>^-*.X9 6£iILT^P^*^-~;t/7 8^ j 
SIR 9 0 £ 3 oOfiK© £ ^^ft** C ij^lM^ ^ 

"[0018] moms 2 3 #rfia«»* -/ * * <h 10 

[0 0 1 9 ] m2\,tm?£*>i l t, m^MfJP*S?*--rt>7 

l:tet§^^6^WD-; hiffiVU^ F# (JM 

102, 104, 106, 1 0 8*5<fcO*l 1 0^j<D7 

'J>^-*^9 8Wtl^o 7^-t"j>^ 20 

-**9 8{Zm~efnUZ$>Z>&, §F7>X$-r> 3 > 
Vl/y-/ F*M3\ h 5 >>^3>$IJ®p^4 6 ft© 

- F^6^^2*om^rm-?-$i]^^^^--^ccSM 

$ r>3>V^>( F^ffctt, S2if 5 6rttc# 
[0 0 2 0] ±ie©ft*>0tc, jl^CDU^^-r-Ai$IJ 

[oo2 i ] n^mm^zs * -ji> i 8 » 3 o<&*mwb# 

->l 0<Dif±«P(Cx>^>3lS*fe>tM l 2#K9tt 
t^ntC^o CCDitfi-fe>1tl 12«x>>=>yt7 
F 1 6Sfcttx>^>->+:7 F 1 *i/c@!k^ 

8 ©SISiiSCctbWT 
-*t^> 1 1 4KI-5X.S. fc5 1 ■OCD^a-fe>if 1 1 6 

tt. F;u^3>^-^aj^«i3 ocDiPil^iacctg^T^ 
m^ff^^m-^^-r > i i 8*«LT*^fWwe2>*- 

;W 8^i*& 0 ffi^*A3 0©(pI$£^«ff^cD^*^-> 40 

iIffi-te>1M l 5tt, h^>^^ ^3><D@*KtB;to£ 
8fctB^tSl»fit*fi#7-{>l 1 7£iiLTH^ 

[0 02 2111 CCR^TSiWr 44, »?ttE5£»lflP 

v *<ow&<om.^*mK lx mm? %m 2 t * * * x 

'^i»120^At'l^, I27^^^-W 
12 0tt, gtfc*tf<? F f> 1 2 4©*to9fcfflttajflg& 50 



W7 -4 5 2 1 

10 

#wastt-r«c*>^»uTtfniff6tt£^^ 1 2 2 £*iir 
t, -enccib0»urx>^>i 4^e>^>7ii2 2^ 

^;u^(B^W«^*fi#7-Y> 1 2 6^i5. I*U< 
SLt^l* C©ttl-fe>tl 2 5(1 *S«F3*»4, 
915,075 #(1990^4^ 100 »ff) KlSScS tit 

[0 02 3] 2E^30H 2 2**WD«>a!ll/fcfia 
^T'ffiOTtf^i, 2 8K<fc£Jffll 2 

<D*0«W*te**. C©^U-*«flll 2 8©»fWE*J« 
1 3 0 tt— *tC03ftSE«f&*« 1 32, 13 4 ^SSttS ft 

tt^ D 3 2ttaE^i^-*#Fi 3 sicmmz 

(H^-T) ^ff 4 B :/U-*#l 3 6tt MICO Inco 
rporated (*H) S?(D^ — -i 5 A y'V % UlfE 

v hff^t^l^WD^ hit 13 8^5-tL 

[0 0 2 4] y'U-^mm 1 2 8 tt % fCOti^C, 

$^l/-^JH4 0(t libf* h f> 1 4 2<D£ 

4 6 i 1 4 8tC®CC*n-etif*S|5^U-*-fe^ h 1 5 
0<hH9SB^U-*-fe^ F 1 5 2tcS^^n/c^>r r A?fJ 

#144(t ^fSt^L/cA^ P -^St 1 3 8 CDS 
#\ MWif 1 3 2, 1 3 4CCfciior^4. ^> 
•rAff^JE^f 1 4 4te, MICO Incorporated (^S) MI 
CO Inc.CifcH) »(DS9»a©^U-*#r*5. 

[0025] i«)i^j«^7 6 s e>tc, m$ 

IK &^#Jl 15 4(1 «hTd<^ F f> 1 56(D^b 
OCcffLTtf 6n-5<b, ^MOx>iP> 1 4©(5]feiiJg 

*6Di>^>Hii«»ijfaiiai 5 9i^tgstca^ur 

l>&lr--7)V 1 5 7&t£oTtTfrft£ 0 fi-^^U 1 5 4 

asanas * fc w«as 

rfccfcl^CDr. ±fBCDft^DCC, ^^JH5 4^l 

i^Lt^i^, 2E-^y;i/-fe>-!t l 2 5tc<H/cn-^»; 
4 , 915 , 07 5 -^ccietg ^ntt^ ^ iB3EH«fi 
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it 1 2 o > i 7 2 r«^fM»*^ * - 

^7^7?^17 0t^W4, C<Z)#1 7 0*2, 
7 6K<£oT O'X Wit 1 7 

8t,cj:->xAt>zy ^f7 o^*n-ptii*£EWcc«« 

2fcJrtflg3©y uy>f K 1 8 0 CCttttS ti/df-^ ^ 

©1 7 8©E«3*«6^3*|filtt««BE#r*«. HI 
<D£^dOH 2 2*f¥LTtf£<h, yuy-/Fl80K 
J: o tSSLW y'v^zs + ? v is * t' > 

1 8 2*;6 (i5?:I/ci^) ^JTTo 

[0 0 2 7 ] H3tCOl>Ti¥0<Ift91T£. 4 Is ^2 
^ * 1 7 OCD^v^^l 8 4K« % f£ttt#Wl 
8 8^DjAt?Ci^r#^^e«##T 1 8 6/OW 
3htl^ B CCD#JB1 8 8&Cte. (Sl^if 17 4, K 
U->aj»S 17 6, feJ:WWW 1 7 8 ic^ti^tim 
Ctc3r><omtKmi 9 0, 1 9 2, 1 9 4^6nt 
t>& 0 KU->«»1 9 6«#f»l 8 8©*«6»«:^ 
Stlfctffe^l 9 8 6CilCT*$0. tffc^l 9 8<£>tjHC 
BBK*5iSB3tc«taffi2 0 0^*aDtlD<W6titl^ o 
y*^>>^-2 0 2»a«a»*ST*SJ: 5tc«*affi2 

oo^^rirt^n, hM#2 o e^mfi 

3^;l/HE!ffi«ta2 0 4iCj:oti (H5^ifci#) ^ 
#ffl 8 8rtCD*^#r2 10rt 
0D£{IJy'^>^*- 1 8 2 ififfiy'^ 2 0 2© 

-il/2O803o©Rgf7>F2 12, 2 14, 2 1 
6tt, ZE« FU->12 1 8 <fc«flBBE*S2 2 0 *7fc/?!c 
ltl^ 0 RIS?B»lfflK2 2 2««ltt«l&atl 9 0* 
ffi#S2 2 OKJBfcU P1tSf^2ilSS2 2 4ttSB81 
964^LtFU->il 9 2* KU->S2 1 8 tea 
RI8f»*3aB2 2 6tt**»l 9 4*KU-> 
^2 1 8*5<fcCXEE*S2 2 0<DM^Cca*&Urt^ o R 
jgffi5«3iI882 2 6(t ^CDiSW^7*-;l/7> K 
2 1 4©«<fc«3iJ>U^*l»©r^-^>J>yffffl«:W , r 

4- Frtv9MK2 2 8te. #11 8 8rttC?KflE3 tl/c 
5H8S2 3 l**3ilB2 2 6tcajttL. *W*y'-;l> 
2 0 S^MCCE^WT**^**. 
[0 0 2 8 ] B2te<fctfH4tt7irr<fc5K: % ^ffl&JEj*; 
»Jt»KiB7 6«, n>^-^a*W3 0(D*6^D^ii 

mcmm?&m3m3T?3-~*--5mm2 3 2*wr 
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6rt<D«^#fi»*^*--;U7 8a>6©*«ft-^tcj£g-r 

^2 3 4^t^ c CCD#2 34«\ ##«l&S»e2 3 
8£*>bTflDlE3n *f5 4tC, ^i!SFU->aSS2 4 
0 OCC, f LtMffllif 2 4 2CCii 

Dtl^c VU-z-f F24 4*WT4D^7^^7 
•>^2 3 4«, S^fcrtUi. ff-^^ ^ > 2 3 6 faCDW, 

10 m2l*2>3yjfi]kbfflfr~C$>*> 0 fr2 3 4<D;»^>^2 
4 6« % i^ffiiC3o(DIS«:?i2 5 0, 2 5 3, 2 54* 
togff^^l2 4 8 *SttA*i5J: 5CC« ERSftTl* 
£ e 3o©S^i2 5 0, 2 5 3. 2 5 4«*ti^ti. 
Mf2 3 8, FU-^12 4 0, fc<fcWMf»#S2 
4 2«Cli;t^4 i #JP2 4 8f*J<DF U->M2 5 6 

tt, yi-y >r F»fty"^>>>*-2 6 o<D£t>*)<DtEffi 
m2 baicmmmcxte*). ¥S^(c(*wc3oodr 

fB»iIffi2 6 2. 2 6 4, 2 6 6«, #R2 4 8ft(0* 
^7 2 6 7 i#]CT*WRi»2 5 0, 2 5 2 2 54 
20 OP B l*a*&LTl^ 0 W7 2 6 7|*Jtcy*^>> ; ^- 
26 Ofc^S^fcofcttJKT?. 8&W 
*»htC>S B ©JSPXy"-;U2 6 8<D3ocDRfS^^> F 
270,272 2 7 4«, fflfflli^S2 7 6 i6i F 
U->S2 7 8^MLtl^ 0 #12 4 8©effiiC^> 
4A«5i/>y2 4 6WC[)I2 8 0^ 8K1K2 8 1 *51 
Lrm3ilB2 6 6R(DBE^*B^T^or*5J3. ©J 
WA7'-)12 6 8©^«giC*4fe^ 1 o<7)^2 8 2 5i, 
x> Fy'^2 8 4 icj&f&Z titt&&* *) y 4 7.2 8 3 
*/TLT^2 8 O&CiiDTH&o Vv9TyZf#?y?- 

30 #2 3 4«:*sw*y-*y>^tt, ^UA^^IS©R 

gtffciiSS 2 6 6 tc*t L > K 2 7 2 *$A;£ft 

[ 0 0 2 9 ] 13 1 td^t, «^ttffa*»SSB7 6 
t7y 3 >iir, h^;l/P>^-^2 OCDtb^it 

F^>^ 5 ^>h>3 2^<>oB6» 1 ; ¥ r +CC*-5t 
£\ \j]2y v*§4tc&^xmMZtiz> Y)i>2*Mm 
?Z> Mb*MK*»Tttto%» 1 ¥-1r«nUNma2 8 
6iiAtt^„ CCD hJl/^*J»*a2 8 6««»2 9 

40 o^cmm^ntc^m^^mmy^^)i2 8 8*«x., 

;U7 8^4<t5tc«fiK3nri»4c<fc^»*Li^ 
[0 03 0] t7^ 3 >ilt t ^l/-^WFFi4 

ttScc-r^f 1 ^ xx-^-/ ^tfttoftn^ d?T » 
yV^-^UX-Y v*2 9 4*. «^»JfflJ^e^*-;l/7 
8tca«3ti-^Ci*s»*L^. ;W^2 94*ON 
(4gCCg< S37^aX-W2 3 2«\ 
50 ^3>/^^c7>m^#3 0©@lciiS^*63!PC«)iJS 



(8) 
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2 9 4wsij<o«as2 9 etcm&zti* ^cxmom^? 
[ o o 3 i ) m 2 tt^r <£ ^ tc , a^iftE5S;*fl®«{B 7 

£<> 300 &mm 3 0 6 4d j: vmm 63^c 

as»$nfc<i^«5feS3 0 4*wr*. i^«3o 

xm&mnmm^zm^ 3 0 2 cc»^r*. ±ib 

©ftfcOtc* f^4S3 0 4«F7>^5 7 ^ 3 > 3 
2<DI8Stf±««K:«f^r3ia^^^^3 8 t 4 0, 4 
2, 4 4(7)loCDJE^U^^Cj:b^-r^>mmff-^^x. 

[0 03 2]i6^C, 8<D&jg»! 

JKi^f*^ 7**^0 StZIOMJi^^ 7:7*3 0 8&C*>t> 
T\ KT0 7^(D*SlfWffllA**a^Wtc^B2^. 

1. h^>^$ ^*>3>s9taiS8 2^e>©9>ff »;> 
$o>-**9 6 fa(Dmm^ ; 

TSHANDLE = F 

0 - NEUTRAL 

1 = FIRST GEAR 

2 = SECOND GEAR 

3 = THIRD GEAR 

4 = FOURTH GEAR 
POSITIVE = FORWARD 



14 



10 



20 



- 7 V 3 ^ 



30 



* NEGATIVE = REVERSE 

2. it-^^> 1 1 4ft<Dx>isymmm^ ; 

ENGSPD= x >|H]^iIfi ( r p m ) 

3. ff-^-f > 1 l 8rtco 

g# (ffi^ll43 0©|5|«#|fi]*£tf> ; 

tcospd= F^*:3>A-*Hi;&a*fe<fci^ffl 

( r p m : + = FORWARD. - = REVERSE ) 

4. ^^7^3 4, 3 6(7)^^^*0^^^^ 
rt«Cff&r*«i*BE*P2«:fflSrSfi#^-Y>3 0 2 

TP2 press = h7>x = r>3 >:frft ^7 7^JE;fr ( kP 
a ) 

5. X^V-ZttC&tt-? y \ 2 2<D$tmc 

teM&?sm^u>i 2 6ft<Dnnm^ : 

lppos = 7 h^soufittt (g) 

6. {f-^-Y>2 9 8F*3CDP 7 :7T 4 
>r^^2 9 4^6©m«ff#; 

lesw- a v 97 yy'J *—r?)l>X4 7 ^<O^M 
( 0 = OFF ,1= ON ) 

7 . if #5 ^ > 2 9 2 \H<om 1 =F+S3 1 
g2 8 3&h(Dmmm^ ; 
RPLPQ5=*?l**iJIRy^+;bfitJB (S> 

[0 0 3 3] ^2^S^7"^^3 1 0&C:fcl>T, h^> 
X^r>3>VUy^K#1 0 0 ( 1 0 2, 1 0 4, 1 
0 6, 1 0 8, 1 1 0^7>h*^St^ 70 
D^D-fe >>im, F^>*5 *^3>IM»« 8 2^Ccfco 

h^>x^ r>3>vi/^^ F^7> f (TsacMD)^w 



TSOLCMD = h7>^5 r>3>yL//^ F37>F (6b'; 



tf 7 hO = VUSj K# 1 0 0O^7> K (0 = 
tyH=yuy-(F*10 2<Dpv> F ( 0 = 
fc'7 F2 = VUSJ F# 1 04(Dnv> F ( 0 = 
b'7 F3 = VU^^K^1 06^^7> F (0 = 
fc'7 F 4= VU/^ F^fl 0 8©37>F (0 = 
fc:*7 F5 = VUy-f F*F1 1 0©37> F CO- 
CO 0 3 4 ] l3M^r^'3 1 2 6C4oC^T, ^6 CD 

ife^P 7 9~C7tc$& *>tt. P7^7';7'^7-;^2 40 

3 4 fcsttKfc p v> F **3er £ o 

LCSOLCM)= V y 27 v 7' 9 5 y ? V U S 4 F^7> F 

[0 0 3 5 ]S3W^f77*312lt H7*5<tCXia 

FtcioTiEtttcfieasns. 7 ^'3 1 

4tc*a>T, s^#]iSHe^:*--jU7 8 tt^ibtitfl^-/ x 
x-^^^2 9 4^ ( OF Ffia (*^U-*ais 
h;l/£n>>^-£2 O^feotf^teEEft**-- Ftc#t& 



OFF 
OFF 
OFF 
OFF 
OFF 
OFF 



1 = 

1 = 

1 = 

1 = 

1 = 

1 = 



t) 
F 
R 
1 
2 
3 
4 



b 2m 
ON ) 
ON ) 
ON ) 
ON ) 
ON ) 
ON ) 

^If-r Xx-^Jl/X-< ^ ^2 9 4#OF FfigiC^n 

? J 7,X.-?)\,7,4 y^-2 9 4 &ON&mc$>tl&, ^ 
A ^P^'P-fe ^tf»tf ^X-r 7 ^3 2 O'MtOo If^X 
7" 7 ^'3 2 OteTi? 7 h-^^JH 2 2^fflLW^>nfc 

e>htl^{l -7^^P^P-fe 7lf^1f^^7"7 7'3 2 
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2 <EI8)^iifr. fcl£7^h'^^H22«J 

r-;7'3 2 6»F7>^^r>3>3 2#£>6^Ctf>tx 

D7'D«fe 5> :/Xf 7 7*3 2 2^ittf. felh7> 

yxf7 7'3 3 2^ 0 If^f ^'3 3 2tt P7 
^7 ^7*^7 77^6 6CD«f*<DaiS^6. fte^CAK 

[0 03 6 ] Vr-farvZfZ 3 8 hJl/*=i>^-* 
tB^f*iig (tcospd) ^6*C«>»£LfciKIl 
(/ciiil 1565 rpm <TC0SPD< 2250 rpm ) foXfo 

P-fe 7tmit:/;*:r 7 ^'3 4 0^itt? o ^^^^ ^7*3 
40ttD^7-; ^Bll* F ;l/ * =i > * tfi^ilg 
(LUADJTC0SPD)£i£^T5«> CCt, LU4DJTC0SPD b 

XmM2tltcbJlsl>^l"*-Z&Jim& (TCQ5PD)-T3& 

(K(TCQSPD _ OLDTCOSPD) ) 
LUAD3TC0SPD = U 7 # T 7 y*mW{% hJl?^ £ ft 

^JjSS (rpm) 

OLDTCOSFD =iM<D*l]i;^7' (#J 0 .015#/ctt-Pl,> ) 
£>6<D r^:7^>^-£ft;talg (rpm) 
[0 0 3 7 KK, ^>lM^t^r ? 7 3 3 8XM 

^•rScfc^tc, ^^^7*3 4 1 (S8)^it^, p 
?^7v^7 7 7^6 6£:itMT£ 0 
[0 03 8 ]^©1f^f^342«. t^f*;7' 

3ftfc»S#*&;frc«>»J£Ufc r<s^j fit (/ciA 

1415 rpm) £LbT*4*»<!f ^^"TS. CO 

ma-^777^7 7^6 ecoasis^Hjjfi-rsoccsjj 

7 7*3 2 2-vii^, P?^77^7?f66t* 
aftttSStcTS. fcl*5-Cftti«, -v-f^ar/D-fe? 
Iftilf^Xf 7?'3 5 0^il^ o ^f^7'3 5 0« 
*f£(D;l>~:/tC:tel>Tl^3ft/c LCENGCMD <Ofit*!H^ 

£C i(Cj:otP^77 ^*6 6#3Kft3BSip 

LCENGCMD = P 7 £ 7 vV'V^ 7 ?Mi£^~?> F ( 0 = 

*wbl i =aas) 

[0 0 3 9 ] 1t"7Z7 7 7*3 5 0CC*$l>T, fcO-f^T 
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feU-5-0r*tl«, *7^^P7'Dt7W1f^f ^7' 
3 4 1-il^, P^7^7^7^66*aJS« 0 
[0 0 4 0 ] -9-^X7- ^^3 2 2 (D*7J#>tC, guK^fc 

J: 5^ V^i7P7*D*fe >tf« LCENCCM) £ 0 

5 2CC*5l^T, a^7-;7^7^660ll» 
*fflffli&UK.m&.'$ &tc&> s LCENGCMD tfi 1 frh 0 ^» 

10 LCSOLCMD £8«£-r i> c C <DW&ttM 7 4 (M 2 ) f)> h 

^aii o.i #rtf^§c<bw^i^. 

[0 04 1] 7 *7*3 4 1 (D&J&lC, miC&^tc 

JrMC, ^Py'p-fe LCENGCM) £ 1 

5 4^t, P^7-; ?*:7^ 7 7^6 6 <D»Bifi$l*S 
£$IJ1®gSCtp^£fcd6, LCENGCMD #0j&>6 1 

20 feistctz&h <omm t m%<o t - -?)i<omwi± l x v 

lcsolqvD *S£T4. C ©SiSfcJS7 4 ^CDSiJ©3 n 
tcm&<DKjji%tiQX$>K), ^>7'777'j -i-ftfe^W 

7'7^7'j ffi o.7 ®Xftt>ti2>C±1>mi£L,lK 
[004 2 ] CCXmSttCm^X, ^;l/-7^>CD^P- 
ft-F(i>f>^7A^^7 7 5 1 6 4 (^2)^rffJSSIL 

Xr'>7'3 5 6*^rc^cicca*sn/cii 0 

ICSOLCMD= >T>^^ ^-7 7 T^V U^-Y F37> F (T> 
30 -^7) 

[0 04 3 ] ±1S^ 7 7 ^mSCDM'Xft&WXf- 7 "7* 

<tC/iai O07P-ft- 1 CD^P-^- 

KCfci,>T ICSOLCMD ^it^T^>/c^ftffiT^>iUT 

ictcpr= W>-<^^^ b^zmjl-^ZMt (SAffi 
cd%) 

ictctlr =j>^z^y?b>\s?mt>b)\s?mmtt 

40 (Sy^fB<0%) 

f^XRICTC= fe^^? 1^3 ^>^7^7^h ^ ^fife^ ( 7 

%) 

W0GCTC -fc^ h ^ ^ ~> 3 >^>^ h ^>^^^7^ 

M^XLICTC=fc^P 7 7 7V 7 b)lt?m 

50 minictc =§'JW>^-7^ 7 Yywifoh (7j^d 
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[0 04 4] 09(Z)gftJCT)^^x^^3 5 8fc*5l> 
fifoT, B1©£^^H 2 2(DfiI (LPPOS) 

l/^vZv v^Vhttlfch^ttfrlk (ictcpr) £&^T 

£<, ni2if -fx? ?zf3& ott*. m^Ltcm<omm(D^ 

-7}WCUr>X* m 1 <m*ljjfflimW#4Tfr2 8 8 
(D&W ( RPLPOS) frhAls^yZyy^b )l zfizjimm 
it (lCTCTLR)^^-r^o 
[0 04 5] 5 8 i3 6 0&CflBigT£2 10 

XRICTQ feU»Jt»»8 2©^«jS*8 6<D 

(&<££>* TSHANDLE fi§) T^^tl^cfc^tC, 

^5 ? a >^!f£ 1 =P+CC4W*itf , m*xrictc « 1 0 
+(c*ti« v -9-^U-^>3 6 4T'^"TJ:^{C, 

TLAD3TC0SPD = SIS £ tl/c h ^ £ rJ >^S r— £ tf^ilg 20 
(rpm) 

TLADJTCOSPD h ^ ^ r? >^'- ^? til^#(D^a^tC^-r 

sflascc <£ o r hs s titt h ^ * =a > * utfxacDii 

ffi (TCOSPD) V$>% 0 'X<DV'y')l-3'^>3 6 6te:Jol> 

Mtilt MAXRICTC £ifc£T£ 0 
[0 04 6 ] «T#l»'=e^ a 7 8 >f ^ a 7 a -fe 
^tJ-tt* ^2<Z)S»A^r*Sgl 1 0©S4 1f^f ^ 

6 8^jl^ Mh7>^ 5 y> 3lsi/7 h 30 

vlrvv* m?mt> (MAxncro £&ST£ 0 

h£ TSHANDLE CD^bTTj^Ti. t^^f 7 7'3 

3 8 it MAxncrc *&h&C&MfcUtcttm6bl&l>l>'< 

OE* (TP2 PRESS) ifi&hfo C&Mfc L/c fil (point 
B: h7>Xi-r>3>3 2©#[Pl^7^34S!WJ 
3 6 ©aijfe*s*6* o tc C t ) &L±^C±nt * i , 

wvxtictc til 2 0%tc»-r4*"C©Ji»3ti/cf!l^r± 

->3 >^ ^^SSttilttWaa^Oi*. MAXTICTC CD 

[0 0 4 8 ] @ 1 OCOmbV-rf^fy 7'3 7 0 (13© 
Vy $7 y y't> 5 * filM^ V> K ( LCENGCMD) <£> 

« (0^6 1 ^(O LCENGCM) ©ffiCDS^tCjroTT^^tl 50 
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&) . W Zay'a-te yV » % lcengcmd j&s^fbb/ci 

c £Me>^\ -§rUfr% p^xlictc — ^^ie-c^s-e 
6. ctiB, as, A*^7^^6 4*»fjiaejtc*a« 

0.7 ^CCffi**-S453|Br«^3-&SC4*S*-r 
t L D 7 7 7*^ 7 7 ^^M^It'^n^ 
LCENGCMD # 1 6 0 tLtc<t$&h <DQ$ffi <OM%L 

tbx mxLicrc £ff-£>t\ *T^:^^maxlictc ^r— S 

[ 0 0 4 9 ] ^iC ^n^'D^ HlOcDIJ-y 
»/JW>^#'7 hiV^mjl (minictc)^:^ 

T^o MINiaC 6Dffi« x TC0SPD^^6^G^il^^/c^ 
^ ^ ^^3 >tB^?#3 0*Sx>S?>^ + 7 h 1 6CD[dIIs 

>-i^^^ h;i/^^^ojy±tciiA^#€>^, 

h;l/^^>/^-^|±l^iilg (TCOSPD) (DitiUttf 
[0 050] ±tCi»0JL/c~r^r(D^>^5 y^-U 

wmmz, m^4^^y?y y*b)\>t>mij (ccmict 

C0MICTC =ffl^#>T y (DIX 

U y %X h-JUB#CD^ >-<^ Y)\/2<D%) 

4 Zu-JU'tevWZ. «*7KC comictc =^>-^^^^ 

yy r -b)\'Pffiji'<#)i'lt (ictcpr) 

b)i?mt) bfrZ&mtb (ictctlr) x«A*9l^7^> 

^7^7 y 3- h;b^rJ»s — ^fgT^ (WVXRICTC) CC^^ 
[ 0 0 5 2 ] m 1 1 CD18 f^f^ -7*3 7 6CCteC> 

-?<i zay'u-teyV-ttZ caMcrccom^V-y^^y 
y'3 6 8XnWLtcM*b 5 ^->3>v^ 

^5 YfrfffiJi (MWICTC) COfg^r^A/c^i ^^^j^ 
^T^ 0 fcL-?-^"C4>tl«, C0MIGTC ^ MAXTICTC <D 

fiitcK^-r^o feu-t^r&wtitf, ccmictc ^r^x.*r 

ccfc< 0 c<DJ:^^c. y-yxr- y y'3 7 6« coMicrc 

MAXTicrc<Dffitc^bt^\ -eniyTic©iii-r^>^ 

[ 0 0 5 3 ] mt&it. S9t^f 77'3 8 6«, C0MI 
ctc * ^^7-77*3 7 0Tft»L/c®An ^ ? 

buffet) (maxlictc) tc^Li^\ -enw 

TtCftlJIErS, »10^Xf -;^3 94», C0MICTC 
^^T-yy'3 1 2ritgl/cl/h'f>^7^7 7 
Z-YfrZmt} (MINICTQtC^Ll^\ ^ft«±t£3HjPfi-r 
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[0 0 5 4] v-f ^n^n-fe^tJ-ttH 1 1 <OW> 1 1*^ 
* 7-7 7" 3 9 6 --it*, ^4HC07^O/c^(D7"--7*/t/ 

CCef^r, COMICTC Or>S^ffl<DM^t<b Y>^7^7 

^Vl//^'37>F (icsolcm)) *35£-r5, <Y > 
;lx 7 8 o f v a >mmm. J;otiI^>^7^7^ 

#1 7 O^t^T^^mSc^^T^c ICSOLCMD <b 
COMICTC <h<DHg$H3:, >f>^7^77^1 70icJ:o 

6 8(Dte]JEMS. *>cfc£>V>"-<7^ 7^6 4C7>f r -Y X 10 

[0 0 5 5] 0 6tC^L/cSf£©lfl5^X7"7 7*3 9 

8», v>f ^p^o-fe n^&m^zs^-ni 8 

Fl 00, 102, 104, 106, 108, 110, 
a^7y7^77fyU/-/F244 k ^>«j:OV>^ 
7^7-;fVU/^F180 VU/^F37> 

[0 0 5 6 ] 

tf 8 2 Xjifalo J: 0^>ib^rS^-r £ CctK^Th^ 

te, 7^i- i ;>^^-^X98^^Lr^2CC^L/c h 
7>X^r>3>7l/yYF 1 0 0, 1 0 2, 1.04, 

1 0 6, 1 0 8, 1 1 OCDIEUl* V U K^JHlBBU 
;t^u-£Otft^tg£-oT h7>X$ 7^3>£>-7 h 
£i±£ e 30 

[0 05 7 ] (3 1 (Drw ^x-^;b^>f 

^294*t^ F1*^>C<!:{Cj;ora^r77^7 

off izmttcmfrtitcm^iax (*^u~£«: K7-Y ^ 

hU-> 1 0Ctk^6^{^flHr-- VX9ii< Ci^rl 
m^Ci^-T) , m^J®^^^-;U7 8^18 
W^Xf ^7'3 2 2 d: 3 5 2 ^T^tL, P7^ 
777^7^Vl/y^F244 (M 2 . 0 4) 
^ft&i^^cOT n 7 7 79 5 7 7^6 6^iS 40 

3 4 tin 7 ^7 v725v ^Kil7 4Ccatrt»4« 
fflS»«2 4 2rt©E**iSTSi*4. 04CD2E 
flj7*7:>^ + -2 6 0*i?|oiitf C<bCC<t ^r*^S3*i 
£ 0 — 2 6 O^loiAfrifi-'pCC. ®3jI3§ 
2 6 6, {3KI882 8 1, SSf2 8 0, 

*2 8 3te<fcoTilD:fcM2 8 2 F^JE^fc: J: o T, $0 
®^^-;l/2 6 8*5S^»Sti4. ^0D*i*lJ®^2 

4 2 <b^3ii8S2 6 6**K U~->^2 7 8 <L^2il5S2 
64^L"C KU->Wf 2 4 0 Cc*f L J: «9 M^fcttJB 50 
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E^276 i^3 5iB§26 6PJ©36»*HSr±ii»fr 

[0 05 8 ] 2 9 4^ ON fig 

tCS^ftfctl^a*. i7©WiIt7'Xf 7 7 3 2 
0, 32 6, 3 3 2, 3 3 8, 3 4 0, 3 4 2, 3 5 0 
tfi* P7^77 7'^7 77 r '6 6<D SSftjE^aO/c^O^f^ 

1 1 ©£7 7 h^jOU 2 2«$nt 
t^Ci (1fyxr773 2 0) , h7>^$7^>3> 

(f7^f 7 7 3 2 6). D-^777^7^66^ 

77*3 3 2 ) , F;l/^3>A-^20©ltlAll3 OCDii 

7*3 3 8 (D TCOSPD ) , te^Vtm&Ztltc Y)V5^2^j^ 
-^tti^iSJg (LUAD3TC0SPD)^$>6^G^SSL//cffiia 
imci (t^r7 7'3 4 0, 34 2, 3 50) 

"C*&. P 7 ^7 7 7^7 7 7^6 6©i^I^^tl^ 

<L, |8©^Xf 77*3 4 1 £ 3 5 4#Hfir$*Vt\ 
H 6 con 7 ;7'y K2 4 4 &t*i6#i*$*u 

P 7 7 7'^^ 7 ^#2 3 4*J T5>7'T 7 7* J U 
^(7)^>i^2 4 2f*33rP ^7-;7*^^6 B^M 

mm(D mmmi » ejo u ^§/cn^ e c n 

tt, iK««Ui**«-^^>f >2 3 6 (i2)^otV 
Uv^F2 4 4£fPtb£tL S77>yt-26 0£;& 
^ (S6^rl/ccbt) mrcttcj:*>xmai2ti& 9 c 
ntCcfc f 5*iJ'fflI^7*-;U2 6 8^-fi^H^(a»*r»^3 
ilSO"C, JDEEM2 7 6(im3il3§2 6 6, Wif 2 
4 2. AjJrWEttfX h>7 2©S»©S7 4CC*fUJ: 
DBai^ciKffitCft*. C(0«IR. D7^7-;7^77f 

[0 05 9 ] ^^U-^(^7 7 h-^^H 2 2 (H 
1) «TCC»-cSS»««B©TT. -Y>-< 

7^77^64 Oitjf^^iS^icflJtaJT 5Ci*st*So 
@$Kfi[S-fe>if l 2 5«ff-5f^^> l 26*l(;r^# 

(LPP0S)^lf*gX6ti (08 (OV- 7' 3 

58) , l^J»^a--^7 8©*tffl^^>^7 
^77^FJ^iA <C3QMICTC)(DSt«(Cfltffl3tl* (0 
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